Quantitative assay of conjugated and free bile acids as heptafluorobutyrate derivatives by gas-liquid chromatography.
Quantitative analyses of individual bile acids in biological samples are limited by the lengthy multistep preparations necessary. Using heptafluorobutyric acid anhydride in pyridine as derivatizing agent, we reduced several steps to one. Bile acids and their glycine and taurine conjugates form stable heptafluorobutyrate derivatives, climinating the need for deconjugation and preparation of methyl esters. The derivatives have been characterized by mass spectrometry, and optimum reaction yields have been determined. Operating conditions for analyzing the bile acid heptafluorobutyrates by gas-liquid chromatography on various column packings were investigated, and 0.5% QF-1 or 3% OV-255 was found suitable. The bile acid derivatives were identical whether starting with the bile acid or the glycine or taurine conjugates. The procedure was applied to a quantitative analysis of artificial mixtures of bile acids and bile conjugates, and also of human bile. The results compared favorably to those obtained with a 3 alpha- and 7 alpha-hydroxysteroid dehydrogenase fluorimetric method.